Soft tissue infections are common. However, the detection of causative pathogens in these tissues often presents difficulties. For instance, in cellulitis and early abscesses, the surface skin is usually intact and there is no easy access to the infected locus. On the other hand, when the surface is breached, as in chronic decubitus, diabetic, and ischemic ulcers, cultures taken from the surface are usually polymicrobial in nature and often demonstrate colonizing flora whose pathogenic roles are uncertain. An additional problem is that the use of wound disinfectant or other topical agents can give falsely negative cultures or select bacteria, such as Pseudomonas aeruginosa, which are merely surface colonizers. The importance of culturing deep tissue was demonstrated by Sapico et al. (7) , who obtained deep tissue samples from the infected feet of diabetic patients by dissecting through disinfected intact skin. Further evidence for the value of deep tissue sampling was provided by Pruitt and McManus (4) , who performed skin biopsies to detect burn wound infections. The present study analyzes the technique and efficacy of a less invasive method for obtaining deep tissue samples, namely, fine-needle aspiration biopsy.
MATERIALS AND METHODS
A total of 50 patients with suspected soft tissue infections were allocated to one of two groups ( Local anesthesia. Because of their reported antibacterial effects, local anesthetics were not used in 47 of the patients. In three patients a 2-to 4-ml volume of 1% lignocaine was injected into the site before sampling to relieve patient anxiety.
Aspiration biopsy. Aspiration biopsy was performed with a Cameco aspiration handle, a 10-ml plastic syringe, and a 22-gauge disposable needle as described by Robinson (5) . Intact skin was disinfected with povidone iodine and allowed to dry for 60 s. With 0.5 ml of air still in the syringe, the * Corresponding author.
attached needle was introduced through the skin and directed to the appropriate area. After suction was achieved by the brisk withdrawal of the plunger to the 10-ml mark, the needle was moved backward and forward at different angles. The plunger was then gently returned to the 0.5-ml mark, and the needle was withdrawn.
Microbiological methods. pathogens present in the tissues. Experience with this technique for histopathological diagnosis has shown that such material is always present in the needle shaft when the technique is performed correctly.
The fine-needle biopsy method is a microbiopsy technique in which only a minute amount of tissue is sampled, and thus the ability to recover the organisms may be influenced by a number of factors as follows.
(i) Technique in sampling. In sampling cellulitis, a better yield can be obtained by inserting the needle at a slanting angle so as to maximize the amount of representative tissue obtained. In sampling chronic skin ulcers, a better yield can be achieved by inserting the needle through the disinfected intact skin and sampling underneath the base of the ulcer instead of at the edge of the ulcer.
(il) Frequency of sampling at one time. In this study, most of the lesions were sampled by two to three skin punctures. In our experience multiple sampling increased the likelihood of pathogen recovery.
(iii) Use of local anesthetic. It is well documented that local anesthetics, such as lignocaine, have an inhibitory effect on microorganisms (8, 11) . Consequently, the use of local anesthetics was avoided in almost all of the patients in this study. However, in patients who are anxious or particularly sensitive to pain, it is recommended that local anesthetics be used to ensure that an adequate amount of tissue is obtained. Problems of this kind occurred in three of our patients who presented with cellulitis. In these patients, aspiration without local anesthesia failed to yield organisms. However, subsequent attempts at aspiration under local anesthesia were successful in recovering pathogens. Thus, local anesthesics may be useful in selected patients.
(iv) Prior antimicrobial therapy. Prior antimicrobial therapy may influence the ability of fine-needle aspiration biopsy to recover organisms from deep tissue. This was confirmed in the culture results for cellulitis, where 30 and 81% of the cultures were positive, respectively, depending on the presence or absence of concomitant antimicrobial therapy. In this study, prior antimicrobial therapy may be the explanation for the low prevalence of anaerobes isolated from the deep tissue of patients in this study with chronic ulcers because most of these patients were on agents active against anaerobes.
How closely do the results of fine-needle aspiration biopsy reflect the true pathogens present in deep tissue? This question is addressed in Table 5 , which shows a good correlation between aspiration and surgical specimen cultures of nine patients in whom subsequent surgical debridement was performed and cultures obtained. This relationship will be examined more closely in future studies on the quantitative comparison of cultures from deep tissue specimens from amputated extremities with chronic ulcers and from specimens obtained by aspiration biopsy.
In patients with open lesions likely to be colonized by a variety of bacteria, fine-needle aspiration biopsy helps to distinguish those organisms causing infection from colonizing flora. In cases of doubtful infection, such as those represented in Table 3 , fine-needle aspiration biopsy also helps to exclude the presence of pathogens in deep tissue and thus avoids unnecessary antimicrobial treatment.
Potential hazards of fine-needle aspiration biopsy are the spread of infection along the needle tract, fistula formation, and bleeding or hematoma formation. These drawbacks were not observed in this study. However, in certain circumstances, such as the performance of a fine-needle biopsy on a patient with severe thrombocytopenia, the benefit of making an early diagnosis for beginning specific therapy must be weighed against the risk of bleeding.
In summary, we found that fine-needle tissue aspiration biopsy is clinically applicable and simple for deep tissue 
